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(57)Abstract 

PURPOSE: To provide a conductive film with an anisotropy which has a sufficient 
anisotropy and a high conductivity, and is capable of highly reliable contact. 
CONSTITUTION: A conductive film with an anisotropy is manufactured by laying 
water soluble films 2, 3 on both surfaces of a thermoplastic film 1, forming holes 4 
penetrating these films 1, 2, 3 and filling a conductive substance 5 in the holes 4 
After the water soluble films 2, 3 are dissolved and removed when the conductive 
film is used, the film is fixed to members to be connected by a thermo-compression 
bond.ng in order to connect them to each other in the direction of film thickness 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prlctefy ° Ument ^ tranS,ated by com P uter - So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Anisotropy electric conduction film characterized by carrying out thermocompression 
bonding to a connector-ed, and performing electrical installation of the direction of thickness after 
having the conductive matter with which it fills up in the pore which penetrates the thermoplastic 
film of nonaqueous solubility, the water-soluble film arranged to both sides of this thermoplastic 
film, and said thermoplastic film and said water-soluble film in the direction of thickness and 
carrying out dissolution removal of the water-soluble film. 

[C laim 2] The manufacture approach of the anisotropy electric conduction film including the process 
which arranges the water-soluble film to both sides of the thermoplastic film, the process which 
forms the pore which penetrates said thermoplastic film and said water-soluble film, and the process 
which fills up this pore with the conductive matter which has elasticity. 

[Translation done.] ~ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the anisotropy electric conduction film which is 
used for connection with precision electronic parts and a substrate with narrow conductor spacing 
for example, connection of FPC and a substrate, connection of a LCD substrate and a driver, etc. and 
which has conductivity only in the direction of thickness, and its manufacture approach 
[0002] ™ 

[The conventional technique and the technical problem which should be solved] The anisotropy 
electric conduction film used now makes adhesive binder resin distribute a conductive particle, fiber 
etc. the conductor which can manufacture such anisotropy electric conduction film cheaply, and 
aligns at detailed spacing and which countered - while between is easily connectable, in order to 
make an anisotropy discover, it was essentially impossible for it to have been necessary to restrict 
the amount of the conductive particle which can be contained, and to have acquired high 
conductivity. Moreover, in order to remove the binder which exists in the perimeter of a conductive 
particle in the case of sticking by pressure, it is necessary to put a high pressure. Therefore, the 
mechanical property strong against an adherend was required and the application range was 
narrowed. 

[0003] On the other hand, although the electric conduction film of the type which makes an elastic 
body come to distribute a conductive particle in large quantities is connectable by the comparatively 
low pressure, the present condition is not having the anisotropy to the extent that it is considered that 
the conductivity of itself is isotropic or between contiguity terminals is insulated. Moreover, since 
this kind of electric conduction film has the property that connection changes a lot, according to the 
compressive pressure, It is filled up with a conductive elastic body in the pore penetrated in the 
vertical direction of housing for between, the conductor which counters -- the technique of giving an 
anisotropy is known - **** (U.S. Pat. No. 4,770,641) - compared with about [ needing a means to 
fix to an up-and-down connector-ed by the approach indicated ], and the anisotropy electric 
conduction film, the connectable pitch of the actual condition is large. Therefore, it is in it having 
high conductivity, the purpose of this invention being equipped with sufficient anisotropy, being able 
to obtam reliable connection by easy connection, and offering the anisotropy electric conduction film 
corresponding to a ** pitch, and its manufacture approach further 
[0004] 

[The means of technical-problem solution, and its operation] This invention has the conductive 
matter with which it fills up in the pore which penetrates the thermoplastic film of nonaqueous 
solubility, the water-soluble film arranged to both sides of this thermoplastic film, and said 
thermoplastic film and said water-soluble film in the direction of thickness, and after it carries out 
dissolution removal of the water-soluble film, it offers the anisotropy electric conduction film 
characterized by carrying out thermocompression bonding to a connector-ed, and performing 
electrical installation of the direction of thickness. 

[0005] Furthermore, this invention offers the manufacture approach of the anisotropy electric 
conduction film including the process which arranges the water-soluble film to thermoplastic both 
sides the process which forms the pore which penetrates said thermoplastic film and said water- 
soluble film, and the process which fills up this pore with the conductive matter which has elasticity. 
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[0006] Artificers found out that many pores were formed in the thermoplastics film of the 
nonaqueous solubility which has the water-soluble film in both sides (process 1), and the anisotropy 
electric conduction film which has the outstanding engine performance by what (process 2) this film 
is filled up with the conductive matter for could be formed, as a result of repeating examination 
about the structure for solving these technical problems. This anisotropy electric conduction film 
carries out dissolution removal of the water-soluble surface film in advance of use (process 3) and is 
actually used by what thermocompression bonding is performed for (process 4) 
[0007] '* 

[Example] Hereafter, based on an accompanying drawing, the suitable example of the anisotropy 

electric conduction film of this invention and its manufacture approach is explained. 

[0008] Drawin g! is the sectional view showing the production process of the anisotropy electric 

conduction film of this invention. Drawin g 2 is the sectional view showing the sticking-by-pressure 

process of the anisotropy electric conduction -film manufactured by this invention 

[0009] In drawing! , the film 1 which consists of nonaqueous solubility thermoplastics has the 

structure inserted with the film 2 and 3 which consists of water-soluble matter ( drawing 1 (a)) 

[00 1 0] Thermoplastic polyimide (TPI) besides being the ethylene-vinyl acetate copolymer (EVA) 

generally used as hot melt adhesive, styrene butadiene rubber (SBR), a polyamide (PA) etc as 

matter of the nonaqueous solubility thermoplasticity in here, thermoplastic urethane (TPU) 

polyether lmide (PEI), etc. can use all thermoplastics. 

[001 1] Moreover, as water-soluble matter, although polyvinyl alcohol (PVA), polyacrylic acid a 
carboxymethyl cellulose (CMC), carboxy ethyl cellulose (CEC), etc. are raised, if it is water soluble 
resin which can form membranes, anythings can be used. 

[0012] Moreover, as the formation approach of the water-soluble film 2, although all film means 
forming, such as the methods of application, such as a gravure coat, a knife coat, a spin coat and 
dipping, and a gaseous-phase vacuum evaporationo polymerization, a surface polymerization can be 
used, this approach should be suitably chosen by the class of water soluble resin to be used It cannot 
be overemphasized that the approach of applying the thermoplastics film 1 and laminating can also 
be used using the above-mentioned means to the water-soluble film 2 already formed on the other 
hand. 

[0013] The pore 4 which a large number penetrated on this film is formed ( drawing 1 (b)) 
Formation of a pore 4 can use the usual processing means. That is, although the approach by 
punching, the approach by the drill, the approach by laser, the approach by chemical and physical 
etching, etc. are mentioned, since the approach by laser or etching is advantageous and punching and 
drilling are advantageous in respect of cost in order to form a pore at short spacing, the optimal 
approach should be chosen according to the path and spacing of a pore to need, although the path 
and spacing of a pore are determined by the width of face and spacing of a conductor (following 
covering » it is called a conductor) which a connectionless object has - the path of a pore - 
covering - a conductor - it is required to be smaller than the narrowest gap of a between and it is 
desirable that it is 1/2 or less, moreover, spacing of a pore - covering - a conductor - it is required 
ilfT an the narrowest s P acin g of* between, and it is desirable that it is 1/2 or less too 
LOO 14] Furthermore, a pore 4 is filled up with the conductive matter 5 ( drawing 1 (c)). Although all 
the approaches usually learned can apply restoration of the conductive matter 5, it should choose the 
optimal approach according to the class of matter with which it fills up. the mixture which is not 
hardened when the matter consists of mixture of heat-curing mold resin, such as silicone rubber a 
conductive particle, or fiber - a squeeze etc. - a hole - after being filled up in a hole by approaches 
such as the squeeze method buried inside, the approach of hardening with heating is effective The 
non-conductive particle substantially covered with metal particles or a metal membrane as a ' 
conductive particle in this case is mentioned. 

[0015] When the matter is the conductive polymer which has conjugated double bond a 
polymerization can be carried out electrically within a hole, or chemically. In this case as an 
example of the giant molecule which can be used, these derivatives, such as polyacethilene 
polypyrrole poly thienylene, polyphenylene, and Pori (phenylenevinylene), are mentioned ' 
Moreover, these macromolecules may be doped with the electronic receptiveness matter (acceptor) 
or the electron-donative matter (donor), under the present circumstances - as the example of the 
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electronic receptiveness matter which can be used -- a halogen, 5 phosphorus fluorides and 5 ****- 
ized arsenic - boron, a sulfuric acid, hydrogen halide, etc. are raised 3 bromination 3 boron chloride 
3 boron fluonde Moreover, as an example of the electron-donative matter which can be used in this 
case, alkali metal, the 4th class amine, etc. are raised. 

[001 6] When the matter is the mixture of a macromolecule and heat-curing mold resin which has 
conjugated double bond After being filled up with thermosetting resin in a hole by the approach 
described in the top, the macromolecule which has the conductivity described in the top by carryine 
out a polymerization the inside of the thermosetting resin raw material neither the approach of 
obtaining mixture by the polymerization of the monomer which permeated in resin, nor whose 
conductive polymer powder beforehand obtained by the known approach is hardened - mixing - a 
mm 7i l C3n u y ? e a PP roach of carrying out heat hardening etc. after being filled up inside. 
[0017] the case where the matter is a metal - a hole, inside, a metal is deposited by the electric 
reaction and chemical or the approach with which it is filled up can be used. For example after 
SSSS ™TZ f !! m fie u? °u membranous one sid * and giving electrolysis plating' by making 
in a hole eleCtrode ' 11 15 P osslble b X removing a copper film by etching to be filled up with a metal 

SJ 1? ] Sh ° Ul f be ° bserved is the P° int restoration of the conductive matter to a pore does 
not need to be performed completely, covering - narrowing spacing of the pore formed at the 
process 2 compared with the die length and spacing of a conductor - two or more conductive matter 
- this covering - it will contribute to the electrical installation between conductors 22 for this 
reason, this covering - if one or more pores per conductor are filled up with the conductive matter 
the purpose of a process 3 will be attained. 

[0019] After a pore 4 is filled up with the conductive matter 5, the anisotropy electric conduction 
6 water ; sol ? ble film 2 and 3 is removed ( drawing 2 (a)), then, the conductor 
which thermocompression bonding is carried out to the connected body 21, and counters ~ 22 
comrades are electrically connectable ( drawing 2 (b) thru/or (c)) 

[0020] Although the conductive matter projects and is formed to the thermoplastics with which the 
anisotropy electric conduction film of this invention serves as adhesives at the time of 
thermocompression bonding, before carrying out dissolution removal of the water-soluble film this 
water-soluble film protects the conductive matter as a protective coat 

[0021] Although the suitable example of this invention was shown like the above, this to the last and 

does not restrict this invention. 

[0022] 

[Effect of the Invention] Since the anisotropy electric conduction film which performs electrical 
msta lation only in the direction of thickness by being the film which forms two or more pores which 
penetrate self, and comes to fill up a pore the conductive matter, carrying out dissolution removal 
and carrying out thermocompression bonding of the film to three layer membranes which formed the 
film which consists of water soluble resin in both sides of the film which consists of thermoplastics 
of nonaqueous solubility according to this invention at the time of use is offered, the effectiveness 
like a less or equal is done so. 

[0023] (1) Since dissolution removal of the protective coat is carried out at the time of use 
thermoplastics is protected till before removal, and since the connected body is connected by 
f^^ U i nnOCOmpreSsion bondin g fisher, reliable connection is attained easily 
LUU24J (2) Since a projection and this projection contribute to connection in the field of 
Aermoplasticity [ proj ection / which has elasticity / of the conductive matter ] when dissolution 
removal of the protective coat is carried out, more reliable connection is made. Furthermore the 
torce required in the case of connection serves as the sum of the force required for compression of 
Ae conductive matter, and the force required for adhesion of thermoplastics, and this value is sharply 
l al ^.T ed 7^ f ° rCe fequired in case of conventional anisotropy electric conduction 
3w25 Tt eh ™ natmg resm in lar g e quantities. Therefore, the electrical installation of an 
possible 3 mechamcal Strength tends to carr y out a compression set low also becomes 

D 0 o°ifhlPr ) ^ ere Comp, ?? sive s *? ss _ s a PP lied ' connection is attained, and this condition becomes 
possible [ continuing and havmg the high conductivity stabilized since it was held by adhesives as it 
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is]. 

[0026] (4) forming the pore with which the conductive matter is filled up for suitable spacing - 
covering - also when dispersion is in spacing of a conductor, it can respond 
[0027] (5) The conductive matter with which a pore is filled up is usable in what adjusted elasticity 
and conductivity freely out of selection width of face large in comparison. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 



(a) 





[Drawing 2] 
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